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1 INTRODUCTION

Volume 5 of the Geodyn II documentation series describes the input and output files used by the Tracking Data
Formatter, the GEODYN IIS and the GEODYN IIE programs.

Section 1.0 provides descriptions for each of the input formats that can be read by the Tracking Data Formatter
program. The primary output from the TDF program is the blocked GEODYN II binary format which is described in
the input section for GEODYN IIS. The input formats that the TDF accepts are as follows:

e PCE Data

e GEODYN I Binary Format

e GEODYN I Binary Format Extended For Altimetry
e GEOS-C Card Image Format

e Metric Data Format

e VLBI binary Format

Section 2.0 provides descriptions for each of the input files that GEODYN IIS uses. The primary output files from IIS
are the Interface files that are described in Section 3.0. A list of the IIS input files follows.

e Option Card File (see Volume 3)

e GEODYN II Blocked Binary Data (From TDF)
e Flux, Polar Motion and UT1 Tables

e JPL Planetary Ephemeris File

e Default Gravity Model File

e Station Geodetics File

e Default Spacecraft Area and Mass Tables

For data reduction runs the required IIS input files are the Option Card File, the Binary Data File from the TDF
program, the JPL Planetary Ephemeris File, and the Flux, Polar motion and UT1 Tables Files. The Option Card File
is discussed in great detail in Volume 3, and is therefore not discussed in this Volume. The Default Gravity Model and
the Station Geodetics files are very useful, but they are not required.

The main functions of the GEODYN IIS program are to read and interpret the option cards; to read, select and
rearrange the input observation data; to read the optional gravity model, station geodetics, and area/mass files; and to
extract ephemeris and table data from the appropriate files for the time period covered by the given run. The option
cards are read to determine which force and non-force model parameters are to be used in the run, and to determine the
allocation requirements for the dynamic arrays and pointers that will be used in GEODYN IIE. The input observation
blocks are selected based on the input options that were specified by the analyst, and the data is rearranged in vector
form to minimize the amount of data manipulation in GEODYN IIE.

Section 3.0 provides the GEODYN IIS/IIE interface description. GEODYN IIE receives all of its required input from
two interface files. One interface file contains the data in the internal form put out by IIS, and the other file contains
all the information needed to run IIE. This information includes all the options that were selected by the user; the
appropriate ephemeris, flux, polar motion and time data; the pointers and the sizes for the dynamic arrays; the defaults
for all model parameters; and all control information needed to output the requested files.

Section 4.0 provides descriptions for the output files that the user may request GEODYN IIE to put out. GEODYN
IIE performs all the computations normally associated with satellite orbit and geodetic parameter estimation programs.
GEODYN IIE has been written to run efficiently on vector processing computers without having to handle the I/O
intensive parts that are performed by IIS. The output from ITE contains all of the important information that the
analyst needs to perform his work. Besides the normal printout GEODYN IIE can also output the following files upon
user requests:

e Trajectory File
e Residual File

e Partial Derivative File



e Normal Equation File

e Force Model Partial Derivative File



2 TRACKING DATA FORMATTER OBSERVATION INPUT FILE

2.1 INTRODUCTION

The Tracking Data Formatter program is designed to convert data in a variety of formats to blocked GEODYN II
binary format. Input data formats fall into one of the following categories:

1. PCE Data Format
2. Geodyn Binary Format

3. Geodyn Binary Format extended for Altimetry
4. GEOS-C Card Image Format

5. Metric

6. VLBI

7. Merit II

8. Merit-X

9. Doppler 90 Byte

A detailed description of the above format types is given in the following pages. The Tracking Data Formatter can use
up to six different format types simultaneously if they are input on six different units between UNIT 22 and UNIT 40.
For more details about the Tracking Data Formatter program see VOL 3 Section 4.

2.2 PCE DATA FORMAT

A PCE data file may be created by GEODYN II in orbit generator mode. The Tracking Data Formatter (TDF) reads
this PCE data and converts it into GEODYN II blocked binary (G2B) format. The first record in the data stream
must have a 90, 91, or 92 (True of Reference, True of Date, or Radial PCE data) in columns 2 and 3 and the satellite
ID is columns 22-45 (format D24.16) . All data following this record goes with that satellite. If using data from more
than one satellite then insert another such record each time the satellite ID changes. The PCE format is as follows:

First Record:

Columns Format Description

2-3 I2 PCE DATA TYPE
90 - TRUE OF REFERENCE DATA
91 - TRUE OF DATE DATA
92 - RADIAL DATA=

22-45 D24 .16 Satellite ID.

Data Records:

Columns Format Description
2-3 I2 Measurement type

16 - X Radial, if 92 in columns
2-3 of first cardx

17 - Y Inertial

18 - Z Geocentric
Cartesian

19 - X Coordinates

20 - Y



21 - Z
22 - a
23 - e Osculating
24 - i Geocentric
25 - Rt. ascension Keplerian
26 - Arg. of perigee Elements
27 - M

Columns Format Description

4-9 I6 Date of data (YYMMDD)

10-13 I4 Hours and minutes

14-21 F8.4 Seconds

22-45 D24 .16 Measurement

46-55 D10.4 Measurement standard deviation

Units for measurements and sigmas are:

X,Y,Z,a,Radial - meters (sigma - m)

X,&,Z - meters/seconds (sigma - cm/sec)

e - dimensionless (sigma - ppm)

i,rt.ascension,arg. of perigee,M - degrees (sigma - arc sec)

* For Radial PCE Data, the first card must have a 92 in columns 2-3,
and the measurement type must be 16 (put a 16 in columns 2-3 of the
the Data Card)

2.3 GEODYN BINARY FORMAT EXTENDED FOR ALTIMETRY

GEODYN BINARY EXTENDED ALTIMETER FORMAT
FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64 Description
I*x4 I*x4 I*8 SAT. 1ID
Ix2 Ix4 Ix8 Meas Type
42 overland altimeter
43 over water altimeter
Ix2 Ix4 I*8 Time System (nm)
n Altimeter Data Times



1 Transmitter Time

2 Ground Bounce Time
3 Receiver Time
m Description
3 UTC
4 A-1
5 A-3 (IAT)
6 AS
7 ET
I1%4 I1x4 I1%8 Station Number = 0
Ix4 Ix4 Ix8 Preprocessing Indicators

The preprocessing indicators are bit
switches packed into a single 32 bit
word. The rightmost bit (bit 31) is
of lowest order and the left most bit
(bit 0) is of highest order.

The preprocessing bits are configured
as follows:

FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64 Description

I*4(cont) Ix4(cont) Ix8(cont) Bits Value Description
0 This bit should always
be zero filled.
1-2 Format Indicator
(Types 40-41)
1 Format 1 20 obs./frame
2 Format 2 32 obs./frame
3 Format 3 320 obs./frame
3 Beacon Activity Indicator

(Types 10-14)
Beacon Inactive or
No Beacon

1 Beacon Active

or Transponder Offset
Indicator (Range &
Range Rate Types)

0 Data corrected for
offset
1 Data uncorrected for
offset
or Net Instrument Corrections
Indicator (Types 42-43)
0 Instrument corrections ap-

plied to observation.
1 Instrument corrections
not applied



4 Equator Designation

(Types 10-14)

0 Mean Equator and

1 True Equator and

or Doppler Type for
Range Ratesx*

0 Continuous Count

1 Destruct Type

Average range rate is any range rate measurement type where finite
counting interval is specified. See bytes 49-52 for types 20-39.

FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64 Description

Equinox
Equinox
Average

I*x4(cont) Ix4(cont) Ix8(cont) Bits Value Description
ss Date of Equator and
Equinox (Types 10-14)
0 Standard Equator and

Equinox (Jan 0.0 1

950)

1 Jan 0.0 of year of observation
2 Equator and Equinox of Date
(instant of observation)
3 DODS Reference Date (0 hr.
Sept. 19, 1957)
or Speed of Light Indicator
(Range, Range Rate and
Altimeter Types)
8
0 2.997925x10 meters/sec
8
3 2.99792458x10 meters/sec
7 Annual Aberration
(Types 10-14)
Data has been corrected
1 Data has not been corrected
or Barotoropic Correction Indicator

(Types 42-43)

0 Net Ocean Dynamic
do not include Bar
1 Net Ocean Dynamic

do include Barotro

8 Diurnal Aberration

10

Corrections
otropic
Corrections
pic



FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64

or

Description

I*4(cont) I*4(cont) I*8(cont)

FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64

I*4(cont) I*x4(cont) I*8(cont)

(Type 10-14)
Data has been corrected
Data has not been corrected

Solid Earth Tide Indicator
(Types 42-43)

Net Ocean Dynamic Corrections
do not include solid

earth tide

Net Ocean Dynamic Corrections
do include solid earth tide

Description

or

Description

Value

(Types 10-14)
Data has been corrected
Data has not been corrected

Ocean Tide Indicator

(Types 42-43)

Net Ocean Dynamic Corrections
do not include ocean tide

Net Ocean Dynamic Corrections
do include ocean tide

Description

11

N = O

(all but types 10-14 and 42-43)
Data has been corrected

Data has not been corrected
Data has been corrected
using the correction
formulas for intermnational
Correction
value is for zero zenith.
Data has not been corrected.
Correction value is zero
zenith value to be used with
formulas for international

laser data.

laser data.
Data has been corrected.
Bytes 53-56 contain



meteorological data.

5 Data hs not been corrected.
Bytes 53-56 contain
meteorological data.

or bits 10-12 as follows for Type 42-43

10 Dry Tropospheric Refraction
Indicator (Types 42-43)
0 Net Media Corrections do
not include Dry Tropo
1 Net Media Corrections

do include Dry Tropo

11 Wet Tropospheric Refraction
Indicator
(Types 42-43)

0 Net Media Corrections do
not include Wet Tropo

1 Net Media Corrections do
include Wet Tropo

FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64 Description

I*4(cont) Ix4(cont) Ix8(cont) Bits Value Description

(10-12 cont.)

12 Ionospheric Refraction
Indicator
(Types 42-43)

0 Net Media Corrections do
not include Ionosphere
1 Net Media Corrections do

include Ionosphere

13 Ionospheric Refraction

(all but types 10-14

and 42-43)
0 Data has been corrected
1 Data has not been corrected
or Net Media Connections Indicator

(Types 42-43)

0 Net Media Corrections
applied to observation
1 Net Media Corrections

not applied to observation

14 Transponder Delay

12



(Types 20-29)

0 Data has been corrected
or no correction required

1 Data has not been
corrected (correction
is required)

or Net Ocean Dynamic Correction

0 Net Ocean Dynamics
Corrections applied
to observation

1 Net Ocean Dynamics
Corrections not applied
to observation

FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64 Description

Ix4(cont) I*x4(cont) I*x8(cont) Bits Value Description

(Types 20-39)

0 Data has been corrected
(or no correction required).
1 Data has not been corrected

(correction is required).

16-17 Received Mount Type
(all but 10-14, 38-59)
X-Y (East-West)

X-Y (North-South)
Azimuth-Elevation

Hour Angle-Declination

W N = O

18-19 Transmitter Mount Type
(A1l but types 10-14,
38-59)

X-Y (East-West)

X-Y (North-South)
Azimuth-Elevation

Hour Angle-Declination

w N = O

20-21 Transponder Channel/Type

(Radar Data 0Only) or GEOS-3

13



Altimeter Mode (Data
Types 40-41)

Transponder Channel for

GRARR
0 Channel A
1 Channel B
2 Channel C

FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64 Description

I*4(cont) I*x4(cont) I*x8(cont) Bits Value Description

(20-21 cont.) Altimeter Mode (GEO0S-3)
0 Global Track Mode
1 Intensive Track Mode
>1 Not in Track Mode

Transponder Type ATS

0 Side-Tone Direct Tracking

1 Coherent Direct Tracking

2 Crystal Relay (SST or
ground relay)

3 Phase Locked Loop Relay

(SST or ground relay)
Transponder Type for

0 Skin Track
1 Coherent
2 Non-Coherent
22-256 Range Ambiguity Levels

0 MARK 1A (824,809,582.0 m)

1 TAU (151,285,510,38518 m)
For USB

1 824809582.0 m

For GRARR S-Band

18737031.3 m
2 3684257.8 m
3 936851.6 m
FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64 Description

14



I*4(cont) Ix4(cont) Ix8(cont) Bits Value Description

(22-25 cont.) Date Rate Indicator for

0 1/sec N = 255960
1 2/sec N = 127980
2 4/sec N = 63990
3 8/sec N = 31995
4 6/min N = 2559600
26 1 Two sigmas input for each
measurement
27 Used for
28 Altimeter Data Types 40 and 41
29
30 Unassigned
31
Ix4 Ix4 I%8 Modified Julian Date (MJD) of observa-

tion. JD = MJD + 2400000.5

R*8 R*8 R*8 Fraction of Day Past Midnight (GMT)
R*8 R*8 R*8 Altimeter Observation
in meters
-6
Ix4 Ix4 Ix8 Satellite Geodetic Latitude (10 deg) (phi)
-6
Ix4 Ix4 I%8 Satellite East Longitude (10 deg)(lamda)
FORTRAN Variable Type

BINARY-I16 BINARY-I32 BINARY-I64 Description
R*4 R*8 R*8 Meas. Standard Deviation in meters

(sigma )

H

Ix4 Ix4 Ix8 Net Instrument Correction in

millimeters (delta H )

I

Ix4 Ix4 Ix8 Meteorological Data Word
Ix4 Ix4 Ix8 Net Media Corrections in

millimeters ( delta H )

ATM
Ix4 Ix8 Laser altimeter ID: This is a 2 digit
integer. The first digit represents

the receiving detector id and the second
describes the transmitting instrument id.

Rx*4 R*8 R*8 Geoid Height Above Reference
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Ix4

Ix4

Ix4

Ix4

Ix4

Ix2

Ix2

Ix2

Ix4

Ix4

Ix4

Ix4

Ix4

Ix4

Ix4

Ix4

I8

Ix8

Ix8

Ix8

Ix8

Ix8

I8

Ix8

FORTRAN Variable Type

BINARY-I16

BINARY-I32

BINARY-I64

Ellipsoid (M)
Net Ocean Dynamic Corrections
in millimeters ( H )
Indicated Surface Elevation (H ) (mm)
ss

H = H + H + delta H
ss c RAW

where H 1is the computer

C
height of the s/c above the
reference ellipsoid and delta H
is the net corrections

delta H = delta H + delta H - delta
I ATM

as indicated by Surface Elevation

PREPRO Word.

S/C Revolution Number

Mean Sea Surface Elevation
(Marsh/Martin 1981) in
millimeters

DOD - Reference Radial Orbit
Difference in millimeters

H 1/3 in centimeters

AGC (db)

Wind Speed in cm/sec

Description

Surface Elevation

PREPRO Word

The preprocessing indicators
for the surface elevation are
bit switches packed into a
single 16 bit word. The right-
most bit (bit 15) is of lowest
order and the leftmost bit

(bit 0) is of highest order.

The Surface Elevation preprocess-
ing bits are configured as follows:

Bits Value Description

0 This bit should
always be zero filled.

1 0 Indicated Surface
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Elevation Not
Corrected for Net
Instrument Cor-
rections (delta H )
I
1 Indicated Surface
Elevation Cor-
rected for delta H
I
2 0 Indicated Surface
Elevation Not Corrected
for Net Media
Corrections (delta H )
ATM
1 Indicated Surface
Elevation Corrected
for delta H

ATM
FORTRAN Variable Type
BINARY-I16 BINARY-I32 BINARY-I64 Description
I*2(cont) Ix4(cont) Ix8(cont) Bits Value Description
3 0 Indicated Surface

Elevation Not Cor-
rected for Net Ocean
Dynamic Corrections
(delta H )

T

1 Indicated Surface
Elevation Corrected
for delta H

T
4 0 Net Media Corrections
do not include Dry
Tropo
1 Net Media Corrections
include Dry Tropo
5 0 Net Media Corretions
do not include Wet
Tropo
1 Net Media Corrections
do include Wet Tropo
6 0 Wet Tropo used is
FNOC
1 Wet Tropo used 1is
SMMR
7 0 Net Media Corrections

do not include
Ionosphere

1 Net Media Corrections
do include Ionosphere
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FORTRAN Variable Type

BINARY-I16

BINARY-I32

BINARY-I64

Description

I*2(cont)

I*4(cont)

FORTRAN Variable Type

BINARY-TI16

BINARY-I32

BINARY-I64

Net Ocean Dynamic
Corrections do not
include Barotropic
Net Ocean Dynamic
Corrections do

include Barotropic

Description

10

11

12

13

14

Description

I*x2(cont)

I*4(cont)

Net Ocean Dynamic
corrections do not
include solid

earth tide

Net Ocean Dynamic
Corrections do include
solid earth tide

Net Ocean Dynamic
Corrections do not
include 0Ocean Tide

Net Ocean Dynamic
Corrections do include
Ocean Tide

Ocean Tide used is
Schwiderski

Ocean Tide used is
Parke

Reference Ellipsoid

is IUGG

Reference Ellipsoid

is not IUGG

Reference orbits are
GSFC PGS-S3

Reference orbits are
not GSFC PGS-S3
Reference Geoid is
GEM-10B Detailed
Reference Geoid is not
GEM-10B Detailed

Description

18

Reference Mean Sea
Surface is Marsh/
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Marsh/Martin PGS-S3

(80002)
I*2 Ix4 I%8 Dry Tropospheric Correction (mm)
Ix2 Ix4 Ix8 FNOC Wet Tropo Correction (mm)
I*2 Ix4 I%8 SMMR Wet Tropo Correction (mm)
I*2 Ix4 I%8 Ionospheric Correction (mm)
I*2 Ix4 I8 Barotropic Dynamic Sea Surface

Correction (mm)

Ix*2 Ix4 Ix8 Solid Earth Tide (mm)
I*2 Ix4 I*8 Schwiderski Ocean Tide (mm)
I*2 Ix4 I%8 Parke or other Ocean Tide (mm)
Ix4 I*8 Laser Altimeter Wavelength (microns)

2.4 GEOS-C DATA FORMAT

The GEOS-3 satellite was tracked by many different systems and networks of tracking stations. It is intended that
this format will accommodate data taken from all tracking systems and networks as well as altimeter data taken by
GEOS-3. As a consequence of its design characteristics this format not only meets the specifications of the GEOS-C
project but also the precise orbit determination requirements of all contemporary satellites.

Since this format is a character representation, it is ideally suited for transferring data between the different types of
computer facilities. The only character images used by the format are:

e integer numbers 0-9

e letters of the alphabet A-Z

e blanks, and

e minus signs
All decimal points are implied, therefore eliminating the need for that character representation.
FORMAT DESCRIPTION
Descriptions of columns 1-32 for all measurement types.

Columns Type Description

1-7 I7 Satellite -ID

The satellite ID field is used for specification
of the 7 digit international satellite designator
which is composed of three items:

YYLLLCC

where

YY - is the two digit year of launch, 75 for

example is used to indicate the year 1975, when
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I2

GEOS-3 was launched.

LLL - is the three digit order of launch. The
first vehicle launched in a given year is
assigned the value 001. Each subsequent launch
within that year increments the launch order by
1.

CC - is the component number assigned to each
item which achieves orbit from a single launch
vehicle. If the launch vehicle places more than
one satellite in orbit, each will be assigned a
unique component number. Orbiting debris from the
launch will also be assigned a component number
if it is of significant size to require
monitoring for safety purposes.

The satellite ID field must contain a number
greater than 5099999.

Measurement Type

The measurement type field specifies a two digit
type (ps) which is composed of a primary type (p)
and a secondary type (s). The function of the
primary type is to determine which modeling
algorithm to be used in processing the data. The
secondary type discriminates which frequency
class is used and in some cases which coordinate
reference to use (types 10-19 and 60-69).
Frequency information is used to help ascertain
which spacecraft antenna/transponder was used
(see col. 7 OFFSET and DELAY cards).

Description

10-14 Right Ascension and Declination

-
o
1]

Optical

11

Laser Optical

15-19 Hour Angle and Declination

15 DSN S-Band Radar

20-29 Range or Range Difference

20 = Laser

21 = C-Band Radar

22 = C-Band VLBI Range Difference Radars

23 = §S-Band Radar (DSN, Weilheim, CNES, ESA,

ISRO, Sweden)
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24 =

USB Radar

25 = GRARR S-Band Radar

26 = GRARR ATS-R C-Band Radar

27 = GRARR VHF Radar

28 = Ku-Band Radar (CNES, Sweden, Usingen)
30-39 Range Rate or Range Rate Difference

30 = Combined DSN/USB Radars

31 = C-Band Radar

32 = C-Band VLBI Range Rate Difference Radars
33 = DSN S-Band Radar

34 = USB Radar

35 = GRARR S-Band Radar

36 = GRARR ATS-R C-Band Radar

37 = GRARR VHF Radar

38 = TRANET Doppler

Columns Type Description
39 = Geoceiver Doppler
40-44 Altimeter Height
45-49 Available for additional measurement types
such as Altimeter Height Rate

50-54 1 and m Direction Cosines

51 = Minitrack Equatorial Mode

52 = Minitrack Polar Mode

556-59 Available for additional angles or cosines
60-63 X-Y Angles (East-West)

60 = USB Radar

64-69 X-Y Angles (North-South)

64 = USB Radar
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65

GRARR S-Band Radar

66 GRARR ATS-R C-Band Radar

67 GRARR VHF Radar

70-79 Azimuth and Elevation Angles

70 = Laser
71 = C-Band Radar
73 = DSN S-Band Radar

80-89 Available for additional Range type
measurements

90-99 Available for additional Range Rate type
measurements

Some of the measurement types defined by the
GEOS-C format are not handled by GEODYN. These

include:

Laser Optical, Hour Angle and X-Y (East-West)
Angles

Description

The time system indicator is used to identify
whether satellite or ground time is provided

and in which time system that information is
provided. Some data forms are required by GEODYN
to be provided with station received time. These
include all average range rates or average
Dopplers such as:

USB & DSN 2-way and 3-way average range
rate,

Geoceiver 1-way Doppler,

TRANET-II 1-way Doppler,

GRARR destruct Dopplers of all types
including ATS-6/GE0S-3 satellite-to-
satellite range rates,

GRARR continuous count ATS-6/GE0S-3
satellite-to-satellite range rates,

A1l TDRSS Doppler or range rate data, and

Weilheim 2-way and 3-way average range
rate.

These station received times are also required by

GEODYN to be at the end of the averaging
interval.
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10

11

I1

I1

A1l angle data are also assumed to be station
received time.

= Ground Received Time

= Satellite Transponder/Transmitter Time
Ground Transmitted Time

= Satellite Receiver Time

W N+~ O
I

= UT-0

= UT-1

= UT-2

UT-C

= A.1

= A.3 (A.T. B.I.H.)
= A-S (Smithsonian)

DO W N~ O
]

Description

17-32

17-18

19-21

22-26

27-32

I2

I3

I5

I6

Except in the case of altimetry the station ID
must be greater than zero. Otherwise any
arbitrary value may be used. However, GEODYN
does have a default set of tracking station
coordinates. If the user does not specifically
override this set of stations, then the number
placed in this field will cause GEODYN to choose
coordinates that correspond to this number if
they are present in the default set of stations.

GMT of Observation

The GMT of the observation is the observation
time in the time system as specified by the time
system indicator. It is composed of three
components: the year of observation (75 indicates
the year 1975); the day of the year (01 January
is day 001); and time of the instant of
observation in microseconds past midnight.

Year
YY

Day of Year
DDD

Time of Day (Seconds from midnight GMT)

Fractional Part of Seconds (in microseconds)

Columns 33-80 for Right Ascension/Declination and Hour Angle/Declination

(Data Types 10-19)

23



Description

34-35

34

35

I2

Active beacon data is recorded when camera
observations are made while the spacecraft is
actively flashing its beacons as part of a
scheduled flash sequence.

0 Beacon Active

-
]

Beacon Inactive or no Beacon

Equator and Equinox designation

Right Ascension and Declination data are obtained
by photographing the spacecraft against a star
background and then deriving the spacecraft
coordinates by association with known stars
photographed in the same plate. The star
locations are provided by a star catalog which
typically provides their coordinates in the mean
equator and equinox of 1950.0. Some observatories
transform the observations from this system into
another system. GEODYN uses true coordinates of
date (and time) for observation processing. If
the data are not in this system, GEODYN uses the
information in columns 34-35 to transform the
data.

o
I

Mean equator and equinox

-
I

True equator and equinox

Date of equator and equinox

1 = Standard equator and equinox (Jan. 0.0, 1950)

2 = Jan. 0.0 of year of observation

3 = Equator and equinox of date (instant of
observation)

4 = DODS reference date (0 hr. Sept. 18, 1957)

Description

GEODYN reads the observation data in the format:
(I3,I12,F5.3,A1,1I2,I2,F4.2)

to obtain respectively the hours,minutes and
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36-38

39-40

41-45

46

47-48

49-50

51-54

55-57

55

56

Columns

I3

I2

DP

Al

I2

I2

DP

I1

I1

seconds of right ascension, sign of declination,
and degrees, minutes and arc seconds of
declination.

R.A. or H.A. (hours)

R.A. or H.A. (minutes of time)

R.A. or H.A. (XX.XXX Seconds of time)
Sign of declination

Declination (degrees of arc)
Declination (minutes of arc)
Declination (XX.XX arc seconds)

Preprocessing Indicators

Right ascension and declination data require
correction for annual aberration, diurnal
aberration, and parallactic refraction. Some
observatories apply some or all of these
corrections while other observatories apply none.
The values in columns 55-57 provide GEODYN with
the information necessary to know which of these
corrections should be computed and applied by
GEODYN.

0o = Data has been corrected for annual
aberration effects

1 = Data not corrected for annual aberration

0 = Data has been corrected for parallactic
refraction

1 = Data not corrected for parallactic

refraction

Description

58-61

0o = Data has been corrected for diurmnal
aberration
1 = Data not corrected for diurnal aberration

Standard deviatiuon in R.A or H.A.

The observation standard deviations specified in
columns 58-65 will be used by GEODYN unless SIGMA
cards are used to override these values. GEODYN
will divide the standard deviation of the right
ascension by the cosine of the declination. This
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62-65

66

67-80

is done because the quality of the right
ascension degrades with the cosine of the
declination.

XX.XX Arc Seconds multiplied by cosine of the
declination.

Standard deviation in declination

XX .XX Arc Seconds

Preprocessing Report

GEODYN does not use the Preprocessing Report.
0o = Report not indicated
1-9, A-Z values to be assigned

Not Used.

Columns 33-80 for range and range difference measurements (Data Types

20-29)

Columns Type

Description

All ranging systems are subject to "range delay"
caused by atmospheric propogation and transponder
path delays.

Because of the frequency of light, ionospheric
refraction effects are totally ignorable for
lasers. For electronic systems, maximum vertical
ionospheric delay varies from 10 cm. at 14 GHz

to more than a kilometer at 400 MHz. GEODYN does
not have a model adequate to correct for this
effect. Data should be corrected for ionospheric
effects outside of GEODYN and the ionospheric
indicator set accordingly.

The Hopfield tropospheric refraction model used
in GEODYN ignores the effect of frequency on the
corrections for electronic systems and assumes a
wavelength of 0.6 microns for lasers. This is
valid for electronic systems and introduces only
a few centimeters of error for lasers. Performing
this correction outside of GEODYN has the
advantage that the data are corrected only once,
thus saving computer time. Also, different models
may be used if the correction is performed
outside of GEODYN. The tropospheric indicator
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should be set accordingly.

Transponder delays occur in electronic systems
and are best handled outside of GEODYN because
electronics vary considerably between spacecraft.
If GEODYN is setup properly, it has the
capa